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C LAIMS 

1 . A battery comprising: 

(a) a contaimer having a positive terminal and a negative 
terminal; 

(b) a battery cell disposed within said container, said cell 
having a positive^electrode, a negative electrode, and a cell voltage 
measured across said positive and said negative electrodes of said 
cell; 

(c) a controller electrically coupled between said electrodes of 
said cell and said terminals of said container to form, from the cell 
voltage, an output voltage across the positive and negative terminals 
of the container; and 

(m a circuit responsive to a predetermined condition of said 
battery, /he circuit being operable to uncouple the output voltage of 
15 the confroUer from the terminals of the container upon detection of 

r\ said predetermined condition. 

2. The battery of Claim 1 wherein said circuit is part of the controller 
In and is operable for uncoupling the output voltage of the controller from said 
^ 20 positive and negative terminals of the container upon detection of said 

predetermined condition. 

I y 

3. The battery of Claim 1 wherein said circuit includes a current sensor 
coupled with said cell to measure a cell current, the circuit being responsive 

25 to a predetermined condition including an inverse polarity condition based 
upon the current sensor, and uncoupling the output voltage of the controller 
from the container terminals upon detection of the predetermined condition. 

4. The battery of Claim 1 wherein said circuit includes a current sensor 
30 coupled with said cell to measure a cell current, the circuit being responsive 

to a predetermined condition including a short circuit condition based upon 
the current sensor, and imcoupling the output voltage of the controller from 
the container terminals upon detection of the predetermined condition. 

35 5. The battery of Claim 1 wherein said circuit is operable for monitoring 
the cell voltage, the circuit being responsive to a predetermined condition 
including the cell voltage dropping below a predetermined voltage level, the 
circuit imcoupling the output voltage of the controller from the container 
terminals upon detection of the predetermined condition to generally prevent 

40 an over-discharge of the cell. 



55 

6. The battery of C4im 1 wherein said circuit is operable for monitoring 
the cell internal impedance, the circuit being responsive to a predetermined 
condition including thef cell internal impedance exceeding a predetermined 
impedance, the circuit/uncoupling the output voltage of the controller from 
the container terminals upon detection of the predetermined condition to 
generally prevent an over-discharge of the cell. 

7. The battery of Claim 1 wherein said circuit is operable for monitoring 
the cell voltage, the circuit being responsive to a predetermined condition 
including the cell voltage exceeding a predetermined voltage level, the circuit 
uncoupling the output voltage of the controller from the container terminals 
upon detection of the predetermined condition to generally prevent an over- 
charge of the cell. 

8. The battery of Claim l/wherein said circuit is operable for monitoring 
the pressure within said container, the circuit being responsive to a 
predetermined condition mcluding the container pressure exceeding a 
pressure limit, the circuit uncoupling the output voltage of the controller 
from the container terminals upon detection of the predetermined condition. 

9. The battery of Claim 1 wherein said circuit is operable for monitoring 
a hydrogen concentration within said container, the circuit being responsive 
to a predetermined condition including the container hydrogen concentration 
exceeding a hydrogen limit, the circuit uncoupling the output voltage of the 
controller from the container terminals upon detection of the predetermined 
condition. 

10. The battery of Claim 1 wherein said circuit is operable for 
monitoring a temperature within said container, the circuit being responsive 
to a predetermined condition including the container temperature exceeding a 
temperature limit, the circuit uncoupling the output voltage of the controller 
from the container terminals upon detection of the predetermined condition. 

1 1 . The battery of Claim 1 wherein said predetermined condition includes 
the condition wherein the current demand of a load attached to the battery 
exceeds the capabilities of the controller, the circuit being fixrther operable, 
upon imcoupling the output voltage of the controller from the terminals of the 
container, to couple the cell directly to said container terminals to form the 
cell voltage at the container terminals. 
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12. A multiple-cell battery comprising: 

a first container having^ positive terminal and a negative 
terminal; 

a first battery cell disfDosed within said first container, said 
5 first battery cell having a positive electrode, a negative electrode, and 

a battery cell voltage measured across said positive and said negative 
electrodes of the first battery cell; 

a first controller/ electrically coupled between the electrodes of 
said first battery cell an'd the terminals of said first container to create 
0 a first container output voltage measured across said first container 

^.^ositive and negative terminals; 

a second container electrically coupled to said first container, 
said second container/having a positive terminal and a negative 
/ terminal; 

5 a second battery cell disposed within said second container, 

said second battery cell having a positive electrode, a negative 
electrode, and a battery cell voltage measured across said positive and 
said negative electrodes of the second battery cell; 

a second controller electrically coupled between said 

0 electrodes of said second battery cell and said terminals of said 

second container to create a second container output voltage measured 
across said second container positive and negative terminals; and 

a circuit responsive to a predetermined condition of said 
multiple cell battery, the circuit being electrically coupled to one of 

5 the first and second controllers to uncouple the respective one of the 

first and second container output voltages from the terminals of the 
respective one jbf the first and second containers upon detection of 
said predetermjlned condition. 



0 13. The multiple cell battery of claim 1 2, fiirther comprising a housing 
having an output positive terminal electrically coupled to said first container 
positive terminal and an output negative terminal electrically coupled to said 
second container negative terminal, said first container negative terminal 
electrically connected to said second container positive terminal, said housing 

5 substantially containing said first and second container. 



0 



14. The multiple cell battery of Claim 12 wherein said circuit includes a 
current sensor coupled with at least one cell to measure the current of that 
cell, the circuit being responsive to a predetermined condition including an 
inverse polarity condition based upon the current sensor, and uncoupling the 
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output voltage of the controller from the container terminals associated with 
that cell upon detection of the predetermined condition. 

15. The multiple cell battery of Claim 12 wherein said circuit includes a 
current sensor coupled with at least one cell to measure the current of that 
cell, the circuit being responsive to a predetermined condition including a 
short circuit condition based upon the current sensor, and uncoupling the 
output voltage of the controller from the container terminals associated with 
that cell upon detection of the predetermined condition. 

16. The multiple cell battery of Claim 12 wherein said circuit is operable 
for monitoring a cell voltage of at least one of the cells, the circuit being 
responsive to a predetermined condition including the cell voltage dropping 
below a predetermined voltage level, the circuit uncoupling the output 
voltage of the controller from the container terminals associated with that cell 
upon detection of the predetermined condition to generally prevent an over- 
discharge of the cell. 

17. The multiple cell battery of Claim 12 wherein said circuit is operable 
for monitoring a cell intemal impedance of at least one of the cells, the circuit 
being responsive to a predetermined condition including the cell intemal 
impedance exceeding a predetermined impedance, the circuit uncoupling the 
output voltage of the controller from the container terminals associated with 
that cell upon detection of the predetermined condition to generally prevent 
an over-discharge of the cell. 

18. The multiple cell battery of Claim 12 wherein said circuit is operable 
for monitoring a cell voltage of at least one of the cells, the circuit being 
responsive to a predetermined condition including one of the cell voltage 
exceeding a predetermined voUage level, the circuit uncoupling the output 
voltage of the controller from the container terminals associated with that cell 
upon detection of the predetermined condition to generally prevent an over- 
charge of the cell. 

19. The multiple cell battery of Claim 12 wherein said circuit is operable 
for monitoring a pressure within at least one of said containers, the circuit 
being responsive to a predetermined condition including the container 
pressure exceeding a pressure limit, the circuit uncoupling the output voltage 
of the controller from the container terminals associated with that container 
upon detection of the predetermined condition. 
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20. The multiple cell battery of Claim 12 wherein said circuit is operable 
for monitoring a hydrogen concentration within at least one of the containers, 
the circuit being responsive to a predetermined condition including the 
container hydrogen concentration exceeding a hydrogen limit, the circuit 

5 imcoupling the output voltage of the controller from the container terminals 
associated with that container upon detection of the predetermined condition. 

21. The multiple cell battery of Claim 12 wherein said circuit is operable 
for monitoring a temperature within at least one of the containers, the circuit 

10 being responsive to a predetermined condition including one of the container 
temperature exceeding a temperature limit, the circuit uncoupling the output 
voltage of the controller from the container terminals upon detection of the 
predetermined condition. 
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15 22. The multiple ceM battery of Claim 12 wherein said predetermined 
condition includes the/fcondition wherein the current demand of a load 
attached to the multiple cell battery exceeds the capabiUties of at least one of 
the controllers, the/circuit being further operable, upon uncoupling the output 
voltage of the comroUer from the terminals of the container, to couple at least 
20 one of the cells ilirectly to said respective container terminals to form the cell 
voltage at the i4spective container terminals. 

23. The multiple cell battery of claim 12, wherein at least one of the said 
first and second battery cells comprises one of an electrochemical cell and a 

25 voltaic cell. 

24. A method for extending the useful of a battery comprising the 
steps of: 

gN (a) providing a battery including 
30 ^ ^ (i) a container having positive terminal and a negative 

" (ii) a battery cell disposed within said container, said cell 



having a positive electroae, a negative electrode, and a cell voltage 
measured across said positive and said negative electrodes of said 
35 cell; 

the method/being characterized by: 
(b) electrically cciupling a controller between said electrodes of said 
cell and said tenninals of said container to form, from the cell voltage, 
an output voltage across the positive and negative terminals of the 
40 container; 
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(c) in response to detection of a predetermined condition of the 
battery, uncoupling the output voltage of the controller from the 
terminals df the container. 



5 25 . The methodnof claim 24, wherein sensing a predetermined condition 
includes sensing a cell current exceeding a predetermined current level. 

26. The method of claim 25, further comprising upon uncoupling the 
voltage of the controller from the terminals of the container, electrically 

10 coupling said positive electrode to said positive terminal and said negative 
electrode to said negative terminal. 

27. The method of claim 24, wherein sensing a predetermined condition 
includes sensing a cell voltage being one of below an over-discharge voltage 

^5 and above an overcharge voltage. 




